Control microbial contamination in pathogens to soy sprouts has always been highly concerned in soybean sprout industries because the soybean sprouts are consumed largely as a nutritious fresh vegetable around the world. However, pathogens in soy sprouts are little known. Here, we isolated a strain of Pseudomonas sp. SN239 that caused severer symptoms in sprouts of many soybean cultivars. In phylogenetic relationships using 16S ribosomal RNA sequences of the Pseudomonas species, the identified Pseudomonas sp. SN239 was grouped with P. putita, P. plecoglossicida, P. monteilii and P. mevalonii. Thus, the bacterial strain SN239 might be a newly identified Pseudomonas species which closely related to P. putida. Furthermore, we found that a Korean indigenous soybean (Glycine max) cultivar YNPCSS3-19 has strong resistance against the Pseudomonas sp. SN239.
Introduction
People throughout the Asia are consuming soybeans as a variety of traditional soy food products for more than 1,000 years. Soy foods are typically consumed as non-fermented and fermented conditions. Non-fermented soy foods include fresh green soybeans, whole dry soybeans, soy nuts, soy sprouts, whole-fat soy flour, soymilk and tofu. Fermented soy foods include tempeh, miso, soy sauces, natto, soybean paste, and fermented tofu and soymilk products [4] . Among soy foods, soybean sprouts contain high concentration of isoflavone and vitamins. Because of this reason, soybean sprouts are largely consumed and supplying the vitamins and isoflavones in eastern Asia [8] . In soybean sprout industry, control microbial contamination by pathogens has always been tightly concerned. Gram-negative bacteria Pseudomonas strains and Bacillus are the major pathogens for soybean sprouts [7] . Up to date, many studies on the resistance of soybean plants against plant pathogenic bacteria have been investigated for understanding the mechanism of host-pathogene interactions [6, 10, 12] . However, little is known about the resistance of soybean sprouts against pathogens. Here, we isolated a bacteria strain, named SN239, that caused severer symptoms of the sprouts of many soybean cultivars. We concluded that the identified bacteria SN239 is one of Pseudomonas species by using analysis of phylogenetic relationships based on 16S ribosomal RNA sequences. Furthermore, we found a soybean cultivar that showed strong resistance against bacteria pathogen.
Materials and Methods

Plant materials and plant infection
A Pseudomonas sp. SN239 was isolated from rotten soybean sprouts collected from local market in Gyeongsan city, Korea and cultured in NB broth (3. 
Data analysis
The nucleotide sequences of 16S rRNA were aligned by using the CLUSTALW computer program [11] . The 16S rRNA sequences were aligned based on their secondary structures. Evolutionary trees were constructed with the phylip program package [3] , using the neighbour-joining method [9] with genetic distances computed by using the Jukes-Cantor model [5] . Phylogenetic trees were constructed from the 16S rRNA sequences.
Results and Discussion
To compare the homology of the Pseudomonas sp. SN239
with that of other Pseudomonas species, 16S rRNA sequences were analyzed. We amplified 1,452 nucleotides of 16S rRNA sequences of Pseudomonas sp. SN239 (FJ529815) (Fig. 1) using rRNA specific primers. The 16S rRNA sequences of Pseudomonas sp. SN239 was showed 99 % homology with that of Pseudomonas putida (ATCC17390) [2] and Pseudomonas plecoglossicida (AB009457.1) ( Table 2) . However, the 16S rRNA sequences of P. sp. SN239 was showed less than 99 % homology with that of Pseudomonas fuscovaginae (Fig. 2) , but not perfectly identical. Thus, the strain Pseudomonas sp. SN239, a soybean sprout pathogen, is a newly identified Pseudomonas species having sequence characteristics similar with P. putida.
Hundreds of soybean cultivars were germinated and examined for resistance against Pseudomonas sp. SN239.
Sprouts of the most soybean cultivars were susceptible to this Pseudomonas strain. However, few soybean cultivars (Fig. 3) . However, sprouts of YNPCS3-19 were not only showed symptoms up to 72 hours after the Pesudomonas inoculation ( Fig. 3 ) but also kept growing in hypocotyls ( Table 1 ), indicating that soybean cultivar 
